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DETAILED ACTION 



Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-3, 5-6, 8-20, 22-24, 26, 27, 29-35, 37, 39, 40 and 42-49 are rejected 
under 35 U.S.C. 102(e) as being anticipated by Doddi et al, U.S. Pat. Pub. No. US 
2004/0267397 A1 . 

As per claim 1 , Doddi discloses selecting a profile model for use in examining a 
structure formed on a semiconductor wafer using optical metrology (see sections 0006 
and 0059), obtaining an initial profile model having a set of profile parameters (see 
section 0026), training a machine learning system using the initial profile model (see 
section 0006, lines 5-8 and section 0059), generating a simulated diffraction signal for 
an optimized profile model using the trained machine learning system (see section 
0029), wherein the optimized profile model has a set of profile parameters with the 
same or fewer profile parameters than the initial profile model (see section 0024, last 
four lines), determining if one or more termination criteria are met (see section 0052, 
last four lines and section 0057, last four lines), and if the one or more termination 
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criteria are not met, modifying the optimized profile model and iterating steps c) to e) 
(see section 0052, last four lines and section 0057, last four lines), wherein the same 
trained machine learning system is used in iterating step c) (see section 0065, lines 12- 
14). 

As per claim 22, Doddi discloses a computer-readable storage medium containing 
computer executable instructions for causing a computer (see section 0037) to select a 
profile model for use in examining a structure formed on a semiconductor wafer using 
optical metrology (see sections 0006 and 0059), obtaining an initial profile model having 
a set of profile parameters (see section 0026), training a machine learning system using 
the initial profile model (see section 0006, lines 5-8 and section 0059), generating a 
simulated diffraction signal for an optimized profile model using the trained machine 
learning system (see section 0029), wherein the optimized profile model has a set of 
profile parameters with the same or fewer profile parameters than the initial profile 
model (see section 0024, last four lines), determining if one or more termination criteria 
are met (see section 0052, last four lines and section 0057, last four lines), and if the 
one or more termination criteria are not met, modifying the optimized profile model and 
iterating steps c) to e) (see section 0052, last four lines and section 0057, last four 
lines), wherein the same trained machine learning system is used in iterating step c) 
(see section 0065, lines 12-14). 

As per claim 37, Doddi discloses select a profile model for use in examining a 
structure formed on a semiconductor wafer using optical metrology (see sections 0006 
and 0059), an optical metrology device configured to provide a measured diffraction 
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signal (see figure 1 and sections 0020 and 0021), a first machine learning system 
trained using an initial profile model having a set of profile parameters (see section 
0006, lines 5-8 and section 0059), the firstmachine learning system configured to 
generate a simulated diffraction signal for an optimized profile model having a set of 
profile parameters with the same or fewer profile parameters than the initial profile 
model (see section 0024, last four lines), wherein if one or more termination criteria are 
not met, the optimized profile model is modified (see section 0052, last four lines and 
section 0057, last four lines) and the first machine learning system generates another 
simulated diffraction signal (see section 0052). 

As per claims 2 and 23, Doddi discloses obtaining a measured diffraction signal 
from an optical metrology device (se section 0004, lines 1-3) and analyzing the 
simulated diffraction signal and the measured diffraction signal (see section, 0006, lines 
3-6). 

As per claims 3 and 24, Doddi discloses the one or more termination criteria 
includes a cost function value determined based on the analysis of the simulated and 
measured diffraction signals (see section 0067, lines 1-12). 

As per claims 5 and 26, Doddi discloses obtaining a measured diffraction signal 
from an optical metrology device (see section 0006, lines 1-3) and obtaining a profile 
associated with the measured diffraction signal (see section 0006, lines 1-6), wherein 
the one or more termination criteria includes parameter correspondence determined 
between the profile parameters of the optimized profile model and dimensions of the 
profile associated with the measured diffraction signal (see section 0006, last five lines). 
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As per claims 6, 27 and 40, Doddi discloses the one or more termination 
criteria includes a correlation coefficient determined between a pair of profile 
parameters of the optimized profile model (correlation coefficient are within the 
diffraction signals, see section 0052). 

As per claims 8 and 29, Doddi discloses selecting at least one profile 
parameter of the optimized profile model to eliminate or fix to a value (see section 
0047), and modifying the optimized profile model before iterating steps c) to e) by 
eliminating or fixing to a value the at least one profile parameter (see section 0047). 

As per claims 9, 30 and 43, Doddi discloses training a first machine learning 
system using a set of training input data and a set of training output data (see sections 
0006 and 0059), wherein each of the training input data is a profile model having a set 
of profile parameters with the same profile parameters as the initial profile model (see 
sections 0006 and 0059), and wherein each of the training output data is a diffraction 
signal (see sections 0006 and 0059), 

As per claims 1 0 and 31 , Doddi discloses the set of training output data is 
generated based on the set of training input data using a modeling technique prior to 
training the first machine learning system (see section 0059). 

As per claim 1 1 , Doddi discloses the modeling technique includes rigorous 
coupled wave analysis, integral method, Fresnel method, finite analysis, or modal 
analysis (the structure is analyzed see 0059, line 3). 

As per claim 12, Doddi discloses obtaining training input data (see section 
0059), generating a diffraction signal with the first machine learning system using the 
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training input data (see section 0059), determining if one or more termination criteria are 
met (see section 0052, last four lines and section 0057, last four lines), and if the one 
or morelermination criteria* are not met, iterating steps g) to i) (see section 0052, last 
four lines and section 0057, last four lines). 

As per claim 13, Doddi discloses iterating steps g) to i) (), and adjusting the 
machine learning system or using new training input data in step g) (see section 0052). 

As per claims 14 and 32, Doddi discloses testing the first machine learning 
system using a second machine learning system (see section 0047). 

As per claims 15 and 33, Doddi discloses before testing the first machine 
learning system, training the second machine learning system using the training input 
data for the first machine learning system as training output data for the second 
machine learning system (see section 0047) and the training output data for the first 
machine learning system as training input data for the second machine learning system 
(see section 0047). 

As per claims 16 and 34, Doddi discloses after training the second machine 
learning system, generating one or more simulated diffraction signals using one or more 
profile models as inputs to the first machine learning system (see section 0047), 
generating one or more profile models using the one or more simulated diffraction 
signals generated by the first machine learning system as inputs to the second machine 
learning system (see section 0047) and analyzing the one or more profile models 
generated by the second machine learning system and the one or more. profile models 
used as inputs to the first machine learning system (see sections 0047 and 0048). 
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As per claims 17 and 46, Doddi discloses the machine learning system is a 
neural network (see sections 0042 and 0043, line 1 ). 

As per claims 18~and 47, Doddi discloses the optical metrology device is an 
ellipsometer or reflectometer (see section 0049, line 15). 

As per claims 19 and 48, Doddi discloses the one or more profile parameters 
includes one or more of critical dimension measurements, angle of incidence, n and k 
values, or pitch (see section 0027, last three lines). 

As per claims 20, 35 and 49, Doddi discloses if one or more termination criteria 
are met, selecting at least one profile parameter of the optimized profile model (see 
sections 0052 and 0057) and setting the at least one profile parameter to a determined 
value (see sections 0052 and 0057). 

As per claim 39, Doddi discloses a profile associated with the measured 
diffraction signal is obtained (see section 0006) and wherein the one or more 
termination criteria includes parameter correspondence determined between the profile 
parameters of the optimized profile model and dimensions of the profile associated with 
the measured diffraction signal (see sections 0052 and 0057). 

As per claim 42, Doddi discloses the optimized profile model is modified by 
selecting at least one profile parameter of the optimized profile model to eliminate or fix 
to a value (see section 0047). 

As per claim 44, Doddi discloses a second machine learning system trained 
using the training input data for the first machine learning system as training output data 
for the second machine learning system (see section 0047) and the training output data 
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for the first machine learning system as training input data for the second machine 
learning system (see section 0047). 

As per claim 45, Doddi discloses one or more simulated diffraction signals are 
generated using one or more profile models as inputs to the first machine learning 
system (see section 0047), one or more profile models are generated using the one or 
more simulated diffraction signals generated by the first machine learning system as 
inputs to the second machine learning system (see section 0047) and the one or more 
profile models generated by the second machine learning system are compared with 
the one or more profile models used as inputs to the first machine learning system (see 
section 0047). 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 4, 7, 21, 25, 28, 36, 38, 41 and 50 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Doddi et al, U.S. Pat. Pub. No. US 2004/0267397 A1 in view of 
Balasubramanian etal. U.S. Pat. Pub. US 2004/0017575. 

As per claims 4, 25 and 38, Doddi does not teach the one or more termination 
criteria includes a preset goodness of fit (GOF) value determined based on the analysis 
of the simulated and measured diffraction signals. However, Balasubramanian teaches 
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the one or more termination criteria includes a preset goodness of fit (GOF) value 
determined based on the analysis of the simulated and measured diffraction signals 
(see sections 0045 and 01 04).1t would have been obvious to one of ordinary skill in the 
art at the time the invention was made to enhance specifications of the diffraction signal 
in order to have optimal metrology simulator of the learning machine. 

As per claims 7, 28 and 41 , Doddi does not teach the one or more termination 
criteria includes a sensitivity determined for a profile parameter of the optimized profile 
model. However, Balasubramanian teaches the one or more termination criteria 
includes a sensitivity determined for a profile parameter of the optimized profile model 
(see section 0056 and 0093). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to enhance specifications of the diffraction signal 
in order to have optimal metrology simulator of the learning machine. 

As per claims 21 , 36 and 50, 21 , Doddi does not teach the at least one 
profile parameter includes a thickness parameter, and wherein the determined value 
includes an average thickness measurement. However, Balasubramanian teaches the 
at least one profile parameter includes a thickness parameter, and wherein the 
determined value includes an average thickness measurement (see section 0100). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to enhance specifications of the diffraction signal in order to have optimal 
metrology simulator of the learning machine. 
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Conclusion 

3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to George Davis whose telephone number is (571 ) 272- 
3683. The examiner can normally be reached on Monday through Friday from 10:00 
am to 6:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Vincent, can be reached on (571) 272-3080. The fax phone number 
for the organization where this application or proceeding is assigned is (571 ) 273-3800. 

April 29, 2006 




GEORGE B. DAVIS 
PRIMARY PATENT EXAMINER 



